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(54) MULTI-BAND MOBILE OBJECT COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the leak-out of 
higher harmonics which becomes the cause of an 
interference fault by providing a variable attenuator to 
be set to a high attenuation rate state linked with the 
setting of a cut-off bias state on the input side of a high 
frequency power module. 

SOLUTION: A PIN diode PI presents extremely low 
impedance by injecting conduction electrons and 
electron holes respectively from (p) and (n) regions at 
both ends to a (i) region and becoming a plasma shape 
at the time of forward bias. At the time of zero bias, the 
(i) region becomes a space charged region, and the 
impedance becomes high. Thus, by combining the PIN 
diode PI and resistance elements R1 and R2, the 
variable attenuators 23 and 24 for microwaves capable 
of controlling a transmission attenuation rate by a 
voltage are easily constituted. In this case, to the 
variable attenuators 23 and 24, first and second bias 
control signals API and AP2 for switching and setting 

first and second RF power modules 21 and 22 to the state of A class amplification or cut-off 
bias are supplied. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by conDputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

Multi-band mobile communication device [claim 1] The broadband driver amplifier which has a 
frequency band property which includes both the frequency bands of the 1st and 2nd radio 
signals where frequency bands differ. The 1st high frequency power module which carries out 
power magnification of the 1st radio signal amplified with this broadband driver amplifier, and is 
outputted to an antenna, The 2nd high frequency power module which carries out power 
magnification of the 2nd radio signal amplified with the above-mentioned broadband driver 
amplifier, and is outputted to an antenna, The bias control means by which a bias setup is 
carried out at linear magnification operating state, and others set one high frequency power 
module as the cutoff bias condition of not operating, alternatively, The mobile communication 
device characterized by having the adjustable attenuator by which a frequency band is made to 
intervene by the input side of the high frequency power module which carries out power 
magnification of the radio signal of the higher one, is interlocked with a setup of the above- 
mentioned cutoff bias condition, and is set at least as a high attenuation factor condition. 
[Claim 2] The multi-band mobile communication device according to claim 1 characterized by an 
impedance constituting an adjustable attenuator using the PIN diode by which an adjustable 
setup is carried out with the bias voltage which controls actuation of a high frequency power 
module. 

[Claim 3] The multi-band mobile communication device according to claim 1 or 2 characterized 
by the frequency gap of the 1st and 2nd radio signals being near [ twice / more than / as many 
as this ] an integral multiple. 



[Translation done.] 
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1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a multi-band mobile communication device 
and the cellular-phone terminal further connected to the common telephone network by the 
cable through a radio-transmission way (link), about an effective technique, is used for cellular- 
phone systems, such as PCN (Personal Communications Network), or PCS (Personal 
Communications Service), GSM (Global System for Mobil CommunicationsX for example, relates 
to an effective technique. 
[0002] 

[Description of the Prior Art] Two or more methods, such as GSM and PCN, are put in practical 
use by the cellular-phone system. An all directions type is differ greatly with multiplex system, 
frequency band used, etc., and according to application ** unsuitable ****** although it is 
common at a point connectable with a common public network on radio. 

[0003] For example, a 1.8GHz frequency band is used for the cellular-phone terminal of the PCN 
method currently called PCS or PHS (Personal Handyphone System), and the TDD (Time 
DivisionDuplex) method which carries out time-sharing use of the same carrier frequency by 
transmission and reception realizes a bidirectional wireless message (duplex message). Although 
it is not suitable for use in the high-speed migration whose frequency over between eels this 
method is effective in a system with a narrow area of the service area ******** eel which one 
base station takes charge of, and increases, there is an advantage that eel area can take many 
simultaneous usable numbers of terminals per unit area, and can raise frequency use 
effectiveness by this according to a narrow thing. Moreover, although the number of base 
stations in an unit area increases according to eel area being narrow, the scale of each base 
station can be installed easily, without being reduced sharply, for example, taking a location in 
the inside of a building, the underground center, etc. This contributes also to reduction-ization of 
communication link cost (phonecall charges) greatly. 

[0004] On the other hand, a 0.9GHz frequency band is used for the cellular-phone terminal of a 
GSM method, it changes transmission (890MHz - 915MHz) and reception (935MHz - 960MHz) in 
carrier frequency, performs multiplexing by the TDMA (Time Division Multiple Access) method to 
each, and realizes a bidirectional wireless message. Although this method is inferior to Above 
PCS in respect of the scale of a base station, and frequency use effectiveness and that part 
communication link cost also becomes high, there is an advantage which is easy to respond also 
to the use under high-speed migration by broadening of a unit cell. 

[0005] As mentioned above, although two or more kinds of methods exist in a cellular-phone 
system, each all directions type has merits and demerits, and was not able to make all scenes 
optimize that at least one method is. Then, this invention persons examined that it could be 
made to carry out if needed change use of the all directions type alternatively while 
accumulating two methods on one equipment. 

[0006] Drawing 4 shows the outline configuration of the mobile communication device which this 
invention person examined in advance of this invention. The mobile communication device shown 
in this drawing is constituted as a cellular-phone terminal, and is constituted by the transceiver 
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antenna 11 of a multi-band combination mold, a splitter 12, 1st RF (high frequency) power 
module 21. 2nd RF power module 22, the 2 band 2 mode radio-signal processing circuit section 
(baseband section) 3, the broadband driver amplifier 35, a headset 55, the system control section 
61 by the microcomputer, the control panel 62, the built-in cell 7, etc. 

[0007] Although illustration is omitted, the 2 band 2 mode radio-signal processing circuit section 
3 has the strange recovery processing section, the transceiver IF (intermediate frequency 
magnification) section, the frequency conversion section (rise/down barter), etc., is based on 
mode selection actuation of a user etc., and it is constituted so that the GSM wireless sending 
signal f1 of a 0.9GHz band or the PCN wireless sending signal f2 of a 1.8GHz band may be 
generated and outputted. After two kinds of these wireless sending signals f1/f2 are amplified 
with the broadband driver amplifier 35, they are distributed to two RF power modules, the 1st 
and the 2nd, 21 and 22 as they are, and are inputted into them. 

[0008] 1st RF power module 21 is constituted by the capacitative elements C1 1 and C21 for RF 
power metal oxide silicon field effect transistor T1 for tail end magnification, I/O alignment, or 
impedance matching, the inductance components L1 1 and L21, the resistance elements R3 and 
R4 for bias, etc. At this time, it changes a change-over setup of that transistor T1 into one 
between cut-offs of bias conditions from class A amplification with the 1st bias control signal AP 
1 given from the system control section 61. 

[0009] Similarly 2nd RF power module 22 It is constituted by the capacitative elements 012 and 
022 for RF power field-effect transistor T2 for tail end magnification, I/O alignment, or 
impedance matching, the inductance components L12 and L22, the resistance elements R3 and 
R4 for bias, etc. It changes a change-over setup of the transistor T2 into one between cut-offs 
of bias conditions from class A amplification with the 2nd bias control signal AP 2 given from the 
system control section 61. 

[0010] With this, an optimization setup of the circuit constants, such as CI 1, 021, and L1 1, L21, 
is carried out that 1st RF power module 21 should carry out Class A power magnification of the 
frequency band (0.9GHz) of the GSM wireless sending signal f1 efficiently. Similarly, an 
optimization setup of the circuit constants, such as 012, 022, and LI 2, L22, is carried out that 
2nd RF power module 22 should amplify efficiently the frequency band (1.8GHz) of the PON 
wireless sending signal f2. 

[001 1] When making it operate as a cellular-phone terminal of a GSM method, while starting the 
1st bias control signal AP 1 on Class A bias level, only 1st RF power module 21 can be operated 
alternatively, and power magnification and transmission of the GSM radio signal f1 (0.9GHz band) 
can be made to perform by bringing down the 2nd bias control signal AP 2 on cutoff bias level. 
[0012] Moreover, when making it operate as a cellular-phone terminal of a PON method, while 
starting the 2nd bias control signal AP 2 on Class A bias level, only 2nd RF power module 22 can 
be operated alternatively, and power magnification and transmission of the PCN radio signal f2 
(1.8GHz band) can be made to perform by bringing down the 1st bias control signal AP 1 on 
cutoff bias level. 

[0013] Thus, if a PON method and a GSM method are properly used if needed as one set even of 
a terminal is, the economical and efficient communication link employment which harnessed the 
advantage of both methods in each will be attained. 

[0014] In addition, about GSM and PON (PCS), the outline is summarized by OVeilly & 
Associates, Inc. issue "Dictionary of PC Hardware and Data Communications Terms" 206- 
208,334-337 page, etc., for example. 
[0015] 

[Problem(s) to be Solved by the Invention] However, it was shown clearly by this invention 
persons for there to be the following problems in the technique mentioned above. 
[0016] That is, at the multi-band mobile communication device mentioned above, there is a twice 
as many frequency gap (0.9GHz and 1.8GHz) as this in an above-mentioned example very greatly 
[ the frequency gap between the GSM radio signal fl and the PON radio signal f2 ]. For this 
reason, broadband amplifier [ like ] is used for the driver amplifier 35 which drives two RF power 
modules 21 and 22 so that that frequency gap (0.9GHz and 1.8GHz) can fully be included 
(covering). 
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[0017] Thus, when it is made to make the signals f1 and f2 with a twice [ more than ] as many 
frequency gap as this amplify with the broadband driver amplifier 35, in case driver magnification 
of the GSM radio signal f1 (0.9GHz) with a lower frequency is carried out, driver magnification 
also of the secondary higher harmonic wave (2f 1= 1.9GHz) will be carried out together. 
[0018] At this time, the direction of 1st RF power module 21 constituted so that the 
fundamental wave (0.9GHz) of the GSM radio signal f1 might be amplified performs Class A or 
AB class power magnification actuation between two RF power modules 21 and 22, and the 
direction of 2nd RF power module 22 constituted so that power magnification of the 1.9GHz PCN 
radio signal might be carried out is set as a cutoff bias condition by the bias control signal AP 2. 
According to this, even if the above-mentioned secondary higher harmonic (2f1) lapped with the 
frequency region (1.9GHz) of the PCN radio signal f2, the secondary higher harmonic (1.9GHz) 
was not amplified by 2nd RF power module 22. 

[0019] However, according to the place as for which this invention person did learning, it became 
clear that 2nd RF power module 22 in a cutoff bias condition will be driven near the peak level of 
secondary higher-harmonic-wave signals (2f1) amplified with the broadband driver amplifier 35. 
That is, although the magnification actuation by Class A or AB class naturally stopped by 
carrying out cutoff bias of the 2nd RF power module 22 with the control signal AP 2 of a low- 
level condition, it became clear that it may be driven by C class or D class in the state of the 
cutoff bias. 

[0020] Consequently, properly speaking, the problem that the secondary higher harmonic wave 
which should be inhibited by 2nd RF power module 22 in a cutoff bias condition will leak out from 
the output of that 2nd RF power module 22, and will be emitted from an antenna 1 1 is produced. 
[0021] The purpose of this invention is to offer the technique of being in the multi-mode mobile 
communication device which has the communication facility in two or more modes in which the 
frequency bands used differ greatly, and preventing certainly exsorption of the higher harmonic 
leading to an interference failure, without being based on a configuration **** in whether it being 
the size which spoils the portability or mobility. 

[0022] The other purposes and descriptions will become clear from description and the 

accompanying drawing of this specification at said row of this invention. 

[0023] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0024] Namely, the broadband driver amplifier which has a frequency band property which 
includes both the frequency bands of the 1st and 2nd radio signals where frequency bands differ. 
The 1st high frequency power module which carries out power magnification of the 1st radio 
signal amplified with this broadband driver amplifier, and is outputted to an antenna, The 2nd high 
frequency power module which carries out power magnification of the 2nd radio signal amplified 
with the above-mentioned broadband driver amplifier, and is outputted to an antenna, The bias 
control means by which a bias setup is carried out at linear magnification operating state, and 
others set one high frequency power module as the cutoff bias condition of not operating, 
alternatively. The adjustable attenuator by which a frequency band is made to intervene by the 
input side of the high frequency power module which carries out power magnification of the radio 
signal of the higher one, is interlocked with a setup of the above-mentioned cutoff bias 
condition, and is set at least as a high attenuation factor condition is prepared. 
[0025] According to the means mentioned above, the radio signal of a non-choosing method can 
prevent certainly C class or that a class D amplifier is carried out according to both the 
conditions of a high attenuation factor in the cutoff bias in a high frequency power module, and 
an adjustable attenuator. 

[0026] The purpose of being in the multi-mode mobile communication device which has the 
communication facility in two or more modes in which the frequency bands used differ greatly by 
this, and preventing certainly exsorption of the higher harmonic leading to an interference failure, 
without being based on a configuration **** in whether it being the size which spoils the 
portability or mobility is attained, 

[0027] The above-mentioned adjustable attenuator is good for an impedance to constitute using 
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the PIN diode by which an adjustable setup is carried out with the bias voltage which controls 
actuation of a high frequency power module. 

[0028] Moreover, as for the 1st and 2nd radio signals of the above, it is desirable for the 
frequency gap to be near [ twice / more than / as many as this ] an integral multiple. 
[0029] 

[Embodiment of the Invention] Hereafter, the suitable embodiment of this invention is explained, 
referring to a drawing. 

[0030] Drawing 1 shows one embodiment of the multi-band mobile communication device with 
which this invention was applied. The mobile communication device shown in this drawing is 
constituted as a cellular-phone terminal, and is constituted by the transceiver antenna 1 1 of a 
multi-band combination mold, a splitter 12, 1st RF power module 21, 2nd RF power module 22, 
the 2 band 2 mode radio-signal processing circuit section (baseband section) 3, the broadband 
driver amplifier 35, a headset 55, the system control section 61 by the microcomputer, the 
control panel 62, the built-in cell 7, etc. 

[0031] The 2 band 2 mode radio-signal processing circuit section 3 is constituted by the 
transmitting-side part, the receiving-side part, and the intersection. As a transmitting-side part, 
the QSPK modulation section 31, the transmitting IF section 32, the frequency conversion 
section (rise barter) 33, the many bands BPF(band pass filter) 34, etc. are formed. As a 
receiving-side part, the low noise amplifier 41, the many bands BPF42, the frequency conversion 
section (down barter) 43, the receiving IF section 44. the QSPK recovery section 45, etc. are 
formed. Moreover, the codec section 54 which performs as an intersection ** and double sign- 
ized processing of the frequency synthesis section 51 which generates the local signal for 
frequency conversion, the reference frequency oscillator 52, the multi-mode multiplex circuit 53 
corresponding to both the methods of GSM and PCN, a sound signal, computer data. etc. is 
formed. 

[0032] This 2 band 2 mode radio-signal processing circuit section 3 is based on mode selection 
actuation of a user etc., and generates and outputs the GSM wireless sending signal f 1 of a 
0.9GHz band, or the PON wireless sending signal f2 of a 1.8GHz band. After two kinds of these 
wireless sending signals f1 and f2 are amplified with the broadband driver amplifier 35, they are 
distributed to each input of two RF power modules, the 1st and the 2nd, 21 and 22 as they are. 
[0033] The broadband driver amplifier 35 can be giving sufficient broadband property that both 
the frequency bands (f1-f2) of the GSM radio signal f1 (0.9GHz band) of the 1st method and the 
PCN radio signal f2 (I.8GH2 band) of the 2nd method should be included in a magnification band 
(see drawing 2 ). 

[0034] 1st RF power module 21 is constituted by the capacitative elements 01 1 and 021 for RF 
power metal oxide silicon field effect transistor T1 for tail end magnification. I/O alignment, or 
impedance matching, the inductance components L1 1 and L21. the resistance elements R3 and 
R4 for bias, the joint capacitative elements 03-05, the high-frequency choke coil L3. etc. 
According to the binary-logic level of the 1st bias control signal AP 1 given to the gate through a 
resistance element R4 from the system control section 61. it changes a change-over setup of 
the transistor T1 into one between cut-offs of bias conditions from class A amplification. An 
optimization setup of the circuit constants, such as Oil, 021, and L11, L21, is carried out that 
this 1st RF power module 21 should amplify efficiently the frequency band (0.9GHz) of the GSM 
wireless sending signal f1. 

[0035] Similarly, 2nd RF power module 22 is constituted by the capacitative elements 012 and 
022 for RF power field-effect transistor T2 for tail end magnification, I/O alignment, or 
impedance matching, the inductance components LI 2 and L22, the resistance elements R3 and 
R4 for bias, the joint capacitative elements 03-05, the high-frequency choke coil L3, etc. Also in 
this case, it changes a change-over setup of the transistor T2 into the bias condition of class A 
amplification or a cut-off either according to the binary-logic level of the 2nd bias control signal 
AP 2 given to the gate through a resistance element R4 from the system control section 61. An 
optimization setup of the circuit constants, such as 012, 022, and LI 2. L22, is carried out that 
this 2nd RF power module 22 should amplify efficiently the frequency band (1.8GHz) of the PON 
wireless sending signal f2. 
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[0036] With this, the adjustable attenuators 23 and 24 by PIN diode PI and resistance elements 
R1 and R2 are inserted in each input side of the above-mentioned RF power modules 21 and 22, 
respectively. 

[0037] PIN diode PI brings p electric conduction form base of a step-recovery diode close to an 
intrinsic semiconductor, and is making the structure where an intrinsic-semiconductor field 
******** i form field intervenes between p form field and n form field. This PIN diode PI 
presents a very low impedance, when conduction electron and an electron hole are poured into i 
field from p of both ends, and n field, respectively and become plasma-like in the time of forward 
bias. However, at the time of zero bias, when i field turns into a space electrification field, an 
impedance becomes high, therefore, the microwave which can control a transfer attenuation 
factor by the electrical potential difference by combining these PIN diode PI and resistance 
elements Rl and R2 — business — the adjustable attenuators 23 and 24 can be constituted 
easily. 

[0038] Here, the bias control signals API and AP2 which change a change-over setup of the RF 
power modules 21 and 22 into the condition of class A amplification or cutoff bias are given to 
the above-mentioned adjustable attenuators 23 and 24. Thereby, the bias control signals API or 
AP2 serve as a zero level, and the attenuators 23 or 24 by which it is placed between RF power 
modules 21 or 22 with which the cutoff bias condition was set up are set as a high attenuation 
factor condition by the cutoff bias condition's being interlocked with and being in a zero bias 
condition. 

[0039] When using a cellular-phone terminal by the GSM method, while starting the 1st bias 
control signal AP 1 on Class A bias level (API = high-level), the 2nd bias control signal AP 2 is 
brought down on cutoff bias level (AP2= low level). Thereby, only 1st RF power module 21 can 
be operated alternatively, and power magnification and transmission of the GSM radio signal f1 
(0.9GHz band) can be made to perform. 

[0040] Moreover, when using a cellular-phone terminal by the PON method, while starting the 
2nd bias control signal AP 2 on Class A bias level, the 1st bias control signal AP 1 is brought 
down on cutoff bias level. Thereby, only 2nd RF power module 22 can be operated alternatively, 
and power magnification and transmission of the PCN radio signal f2 (1.8GHz band) can be made 
to perform. 

[0041] At this time, the attenuators 23 or 24 by which it is placed between those input sides are 
set as a high damping-factor condition by a non-operating setup and coincidence according [ RF 
power modules 21 or 22 of the direction where cutoff bias level was set up ] to that cutoff bias, 
and input signal level is **(ed). Thereby, RF power modules 21 or 22 set as the cutoff bias 
condition can prevent certainly C class or carrying out a class D amplifier. 
[0042] Drawing 2 shows an example of the operating characteristic in the important section of 
the cellular-phone terminal concerning this invention. 

[0043] In this drawing, (A) shows the magnification band property of the broadband driver 
amplifier 35. As shown in this drawing, the broadband driver amplifier 35 is constituted so that 
the predetermined magnification engine performance can be obtained in the broadband over the 
outside of both the frequency bands (f1-f2) of the GSM radio signal f1 and the PCN radio signal 
f2. 

[0044] (B) shows the frequency spectrum condition in the output side of the broadband driver 
amplifier 35. When the 0.9GHz GSM radio signal f1 is inputted into the broadband driver amplifier 
35, in the magnification output, secondary higher-harmonic signals fl' (fr=2xf1= 1.8GHz band) of 
the 2 double frequency also appears besides the GSM radio signal fl of normal. If this secondary 
higher-harmonic-wave signals fl' is inputted into the transistors T1 and T2 of two RF power 
modules 21 and 22 as it is, RF power modulator 22 of the side by which a cutoff bias setup is 
carried out will be driven by C class or D class, and that secondary higher harmonic wave will 
come to leak out to an output side 1 1, i.e.. antenna, side. 

[0045] However, as mentioned above, in addition to the cutoff bias, RF power module 22 of the 
side by which a cutoff bias setup is carried out can escape certainly C class or that D class 
drive is carried out by attenuation of the input signal by the adjustable attenuator 24. 
[0046] Thereby, as shown in (C), RF power output (fl) which does not almost have the leakage 
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of secondary higher-harmonic signals f1' can be obtained. 

[0047] Exsorption of the higher harmonic leading to an interference failure can be prevented 
certainly, without being based on the multi-mode multi-band mobile communication device which 
has the communication facility in two or more modes in which the frequency bands used differ 
greatly as mentioned above, and a configuration **** in whether it is the size which the 2 or 
more twice as many frequency gap (f2/f1) of the 1st and 2nd radio signals f1 and f2 as this is in 
a certain multi-band mobile communication device especially, and spoils the portability or 
mobility. 

[0048] Drawing 3 shows the 2nd embodiment of this invention. 

[0049] While making the adjustable attenuator 24 placed between those input sides, a setup of 
the cutoff bias condition of RF power module 22 is interlocked with, and it is made to make this 
attenuator 24 have set it as the high attenuation factor condition in the embodiment shown in 
this drawing only about 2nd RF power module 22 with which a frequency band carries out power 
magnification of the PCN radio signal f2 of a high side. 

[0050] Although 1/2 subharmonic of the PCN radio signal f2 may be inputted into 1st RF power 
module 21 with which a frequency band carries out power magnification of the GSM radio signal 
f1 of a low side, the level of this subharmonic is sharply low compared with the level of a higher 
harmonic wave, and C class or possibility of carrying out D class drive is low in RF power module 
21 in a cutoff bias condition. Therefore, as shown in this drawing, the adjustable attenuator 24 
can acquire effectiveness sufficient by just preparing only in the side into which a secondary 
higher harmonic (fD is inputted for exsorption prevention of a secondary higher harmonic. 
[0051] The broadband driver amplifier which has the frequency band property that this invention 
includes both the frequency bands (f1-f2) of the 1st and 2nd radio signals where frequency 
bands differ, by the above explanation so that clearly (35), The 1st high frequency power module 
which carries out power magnification of the 1st radio signal (f1) amplified with this broadband 
driver amplifier (35). and is outputted to an antenna (1 1) (21), The 2nd high frequency power 
module which carries out power magnification of the 2nd radio signal (f2) amplified with the 
above-mentioned broadband driver amplifier (35), and is outputted to an antenna (11) (22), The 
bias control means by which a bias setup is carried out at linear magnification operating state, 
and others set alternatively only one high frequency power module (21 or 22) as the cutoff bias 
condition of not operating (61), A frequency band is made to intervene at least by the input side 
of the high frequency power module (22) which carries out power magnification of the radio 
signal (f2) of the method of a high side. By having had the adjustable attenuator (24) which is 
interlocked with a setup of the above-mentioned cutoff bias condition, and is set as a high 
attenuation factor condition It can do [ making exsorption of the higher harmonic (fD leading to 
an interference failure inhibit certainly, or ], without being based on a configuration **** in 
whether it is the size in which the frequency band used is in the multi-mode mobile 
communication device which has the communication facility in greatly different two or more 
modes, and spoils the portability or mobility. 

[0052] Moreover, the higher-harmonic leakage by semi- microwave ranges [ be / a 
comparatively easy configuration ], such as 0.9kHz or 1.8GHz, can be certainly inhibited by 
having used the PIN diode (PI) excellent in the property in a microwave range as an impedance 
adjustable component which constitutes the adjustable attenuators 23 and 24. 
[0053] As mentioned above, although invention made by this invention person was concretely 
explained based on the embodiment, it cannot be overemphasized that it can change variously in 
the range which this invention is not limited to the above-mentioned embodiment, and does not 
deviate from the summary. For example, RF power module can also be constituted using a 
bipolar transistor or a GaAs transistor. 

[0054] Although the above explanation explained the case where invention made by this 
invention person was mainly applied to the 2 mode 2 band cellular-phone terminal used as the 
background which is a field of the invention, it is not limited to it and can apply also to the multi- 
band mobile communication device of three or more bands. 
[0055] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
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among invention indicated in this application is explained briefly. 

[0056] That is. the effectiveness that it is in the multi-mode migration along communication 
device which has the communication facility in two or more modes in which the frequency bands 
used differ greatly, and exsorption of the higher harmonic leading to an interference failure can 
be prevented certainly, without being based on a configuration **** in whether it is the size 
which spoils portability is acquired. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the 1st embodiment of the multi-band mobile 
communication device with which the technique of this invention was applied 
[Drawing 2] The frequency spectrum Fig. which illustrates the operating characteristic in the 
important section of this invention equipment 

[Drawing 3] The circuit diagram showing the 2nd embodiment of this invention 

[Drawing 4] The circuit diagram showing the outline of the multi-band mobile communication 

device examined in advance of this invention 

[Description of Notations] 

1 1 Transceiver Antenna 

12 Splitter 

21 1st RF Power Module 

22 2nd RF Power Module 

23 24 Adjustable attenuator 

3 2 Band 2 Mode Radio-Signal Processing Circuit Section (Baseband Section) 

31 QSPK Modulation Section 

32 The Transmitting IF Section 

33 Frequency Conversion Section (Rise Barter) 

34 Many Bands BPF (Band Pass Filter) 

35 Broadband Driver Amplifier 

41 Low Noise Amplifier 

42 Many Bands BPF 

43 Frequency Conversion Section (Down Barter) 

44 The Receiving IF Section 

45 QSPK Recovery Section 

51 Frequency Synthesis Section 

52 Reference Frequency Oscillator 

53 Multi-Mode Multiplex Circuit 

54 Codec Section 

55 Headset 

61 System Control Section by Microcomputer (Bias Control Means) 

62 Control Panel 

f1 GSM wireless sending signal of a 0.9GHz band 

f2 PON wireless sending signal of a 1.8GHz band 

fV Secondary higher-harmonic signals 

T1, T2 RF power metal oxide silicon field effect transistor 

R3, R4 Resistance elernent for bias 

API 1st bias control signal 

AP2 2nd bias control signal 

PI PIN diode 
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1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 
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DRAWINGS 



[Drawing 1] 
f l/f2 




[Drawing 2] 
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[Drawing 4] . 
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f 1 : OSMt-K« (O. 80Hz> 
f2 : PCN*-K« <1. 8GHz) 
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